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Abstract

Dogs werded dry food aseinforcemenandwere requiredo touch a wand
with their nosdo get thateinforcement In the first studyhalf the dogs were given
immediate reinforcementvhile for theremaining dogseinforcementvas delayed by
two secads. In the secondtudy dogs were food deprived for longer in an attetopt
increase théood-motivation and he position of the equipment was changed to
increase the accuraof detecing a correctresponse The third study was a
replication of the scond butwasconductedutdoors Number of reinforcers
delivered and time between reinforcers was examiadidhree studies demonstrated
that a two secondelay to reinforcement slowsarningin dogs andin some cases

prevents learning altogether.
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Introduction

Humans have lived witdomesticatedlogs for hundreds of years. The
relationship between the two species has generally beerf oompanionship and
mutual advantageThesuccess of this relationship depetatgely uponour success
in trainingdogs. In turn, theeffectiveness of this traininglies in part,on ascience
of learning, which includes such processes as classicatpondentonditioningand
operant larning

Operant conditioning ia learning proceswhereil b e huathait aperates on
the environment can be (Maird&Pear,@.@76)boy it s con:
examplea response or behaviour which is followed by pleasant consequences (such
as usiig manners being followedylpraise and/or tangible rewajdsakes the
original behavioumore likely to occur in the future. A response or behaviour which
is followed by aversive consequences (such as becoming ill after eating a certain
food) is less likly to occurin the future. This is how mosf the learning of both
humans andnimals occls, and how they are able to purposefully avoid some
consequences and bring about others.

Instruction using perantprocessess characterised by followg resposes
with punishers orewards although nedern appraches to dog training focus mast
rewarding the desired behaviout is imperative to good training that treward
process is mostlgarried out correctlyandwith consistency and reliabilityln order
to achieve this, the factors which have the potential to affect and alter these processes
should be taken into account. Sdabtors include the schedulaagnitudeand
immediacyof reinforcement, and the delay between the response of the ongamlis

the resulting consequence, among others.



Schedules of reinforcement agecifications of whenamr gani s mo s
behaviours will be reinforced. For example, continuous reinforcement is where every
instance ofano@ni s mdé s b e h a v,iorafixed-ratisschedele is Wwhere c e d
reinforcement is received aftepee-specifiednumber of responses hawecurred.

The magnitude and immediacy of the reinforcement also have an effect on behaviour.
Reinforcers which are immediate have more chance of haviaffext on an
or gani s mo,sas do einfarcemwtoch are larger in magnitud@érin, 1943.

The immediacyf reinforcementvhich affects behaviouparticularlythe
acquisition of behaviour, isften thought of in terms afelay to reinforcement, dhe
time which elapses betwearresponse and the reinforcemenhis delay has been
shown to slow learning in some species and even prevent learning altogether,
depending on the lengtif delay Schlinger & Blakely, 1994nd Lattal 2010.

In dog trainng, when people deliver reinforcement to their dogs in the form of
praise, foodor some other rewaydhey are nbalwaysconsistent. Aperiod of time,
however shortelapss between the response of the dog and when the reinforcement is
actually deliverd. The effect of this delay to reinforcement on dogs has not yet been
thoroughly investigated, although other animals such as rats and pigeons lmave bee
used to study this deldfor examplePloog & Williams, 201Gand Costa and Boakes
2007).

Looking at resarch on delay to reinforcement with anim@lsually rats,
pigeons and fishthelearning of new responses can occur even when reinforcement
is delayed by between one and thirty secoselen across a number of experiments
(Vansickel, White & Byrn€2004) and Schlinger & Blakely (1994) and Lattal &
Metzger (1994) and Sutphin, Byrne & Poling (1998) and Ploog & Williams (2010)

and KeelyFeola & Latté(2007)). As a result of different research resultere are



different conclusions concerning thexmmum length of delay which can be present

before learning will no longer occualthough thigenerallyappears to bspecies

specific Increases in delay decrease the rate of responding and increase the

ti me/ number of tr i alaessponaekascordihgdo Wkathedy] op ( 61
Stout, Rue & Melville (2000), Andrzejewski, TerGain & Bersh (2004) and Bner,

Acuna & Gallardo (1998)). Signalling a delay by changing theurabthe stimulus

(for examplea key) also increases rate of respondi®chaal & Banch (1988)

For example, Sutphin, Byrne and Poling (1998) conducted research on the
effects of delay to reinforcement on rats?©o
water after the rats had been water deprived for 24 hours. Tleeratsequired to
press one of two levers, one of which would not deliver any consequences while the
other would deliver the water, which was then dethigy 0, 8, 16, 32 and &}

Evidence of learning would be that the rats would push the lever whivkerdel the
water rather than the lever which produced no carssees. The results showtbe

rats in the immediate reinforcement condition learned the target response (they
responded far more on the lever which produced the reinforcement). As théodelay
reinforcement increaseliss of the rats allocatdethaviour to the lever which
produced the reinforcement in comparison to the immeditéorcement group,
although the responding on the reird®ment lever still occurred.

Ploog and Williams (201®lso looked at delay to reinforcement in response
learning (in this case learning of reversal patterns) using pigeons. The pigeons had a
choice of two keys to peck; one key resulted in reinforcement after either as) or 2
delay, while the other key deéved no reinforcement. The pigeons were required to
discriminate between keys and learn reversal patterns, and their ability to pick up the

discrimination and improvement in learning wasasw@ed. The results showe



pigeons lemed faster with a-8 delaythan with a 2s delay, andhere was greater
improvement in learning for the®delay, although both learning and improvement
occurred for both delays.

As mentioned above, increasing the delay to reinforcement increases the time
taken (or number dfials) taken to learn a novel response, and decreases the overall
rate of responding. Weatherly, Stout, Rue and Melville (2000) demonstrated this
effect of delay on rate of responding using rats. Food pellets were delivered on either
a VI 15sor a VI @-s schedule of reinforcement, with delays dd4 0.2, 1.0, 5.0 or
25-sto reinforcement. The rats had to press a lever to obtifotid. The results
showedresponse rates decreased as the lengthlay thcreased.

Andrzejewski, TerryCain and Bersk2004) demonstrated that time/number of
trials taken to learn a novel respenscreaseavith an increase in delay to
reinforcement. Using rats, Alreejewski et al. (2004) looked at the above effect of
delay with a visual discrimination task. The ratrgrequired to discriminate
between two stimuli (light on/light off) to obtain reinforcement. Témults showed
the number of sessions taken to meet the discrimination response criteria increased
with an increase in delaylhe results lso showed thatearningoccurredfaster the
shorter the delay to reinforcement.

Research with humans sholesirning does najenerallyoccur when
reinforcement is delayed (Ramey & Ourth, 197lfJearning does occuit occurs a
lot faster with shorter or no delays (Yéa& Terrell (1961) and Okouchi (2009)).
However, this research is mostly conducted @omtrolled laboratory settingThis
present study attempted to examinese effectsf delay on learningh a more

natural setting with domesticated animals

10



Basdon the above findingshe processes and concepfsdelay to
reinforcementvere appliedo the training o novel response togs, andesearch
was conductedn whethethese dogs couli@arn to perform thisovel response wh
a 2s delay to reinforament. The initial researcimvolved training one group of dogs
to perform a novel response using food as reinforcement with @defayto the
delivery of the reinforcementAnother group of dogwastrained in exactly the same
way, but with no delay Thiswasdoneinasemicont r ol | ed setting (the
homes) with as few distractions as possible. Based on thesresktliis research, (if
dogs werable to learn new responsggh delay to reinforcement), these
experimentsvere replicatedh a less controlledettingwith distractions such as other
dogs and people (at the local dog club).

This study examine@hetherdogswereable tolearn a nwel response with a
2-sdelay to reinforcementlt waspredictal they wouldlearn butthat it wouldtake

more trials with the delay to reinforcement

11



STUDY 1

Method

Subjects

Ten pet dogs wenecruited by putting up posters aetlocal (Taupo) dog
club and by approaching dog owning friend$he dogs were a mixture of breeds and
ages. The owners were asked not to feed the dogs theilaregorning or evening
meal prior to research sessions to produegimum foodmotivation. The dogs were
numbered for the study, followed by the number of thesdothe study. For
example, @g 1in the first study wold be Dog 1.1, Bg 2 in the first study would be
Dog 1.2 and so onThey were matched for size and then randomly assigned to either

the immediate or the delayed group.

Apparatus

A mechanical food deanherswWe dgapétagtedbyc e cal | e
remote control delivexdone or two pieces afrieddogfood at a time(as
reinforcement to the dog in order to train a resppn$ée remote control was altered
to delayreinforcemenby 2-s after the button was pushedhis timewas chosen
based ormprevious studies

Thefood wasdelivered when a circular disc rotatedgithin the container,
pushing théood out through one of far holes in the disc. There were two discs
which couldbe used, one with small holes, the other watigdr holesdepending on
the size of théood. The remote control haal single red buttoand wasattached by a
long wire to theManners Minder. Athe back of the machine was a dial which could

be turned to allow foritfering delay timesf 0, 0.5, 1, 24 and 8s. In these studies,

12



only the 2s delay was used (see diagramjhen thefood wasdelivered, the machine
beepedthis occurredat the time théood wasreleasednot when the babn was
pressed, savhenreinforcement was immediate, the beep wiadund immediay,
but if the reinforcement wadelayedby 2-s, the beep would soundafer the
remote control button hameen pushed, signalling toe dog that reinforcement was
available.

The target response for the dogs was to touch a weighted} tes was a
silver wand with a soft, red, bdlke top to it. This was attached to a larger, round
weight at the bottom to enable it to stay upright. The height of the wand was

adjustable.

Weighted

wand \

Food dispenser

e

Remote
control

Figure 1.Manners Mindei a remotecontiolled fooddelivery device, altered for the
present study (se&pparatusabove).
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Procedure’ pre-training
The dogs were first trained to feed frahe Mannerdinder. This training
took placenasemicont r ol | ed envir onmenhome(guac h as i n
lounge or garage) with as few distractions as possible. Generally the owner was
required not to be present (in case they acted as a distraction) but in some cases not
having the owner present was more of a distraction, in which case thensked to
be in the room at the time of training. This initial training included a number of basic

steps;

o Feeding the dog by hand beside the Manners Mihdesingle piece
offoodwas pl aced into the experimentero
dog. Thiswas repeated until the dog was comfortably eatingabe
from t he expe.e,whes thd deg di sot Hesitawedto ( i
eat).

o Puttingfoodinto the dish attached to the Manners Miridéne
experimenter placed a single piecdard directly intothe attached
dish, pointing it out to the dog if necessary. If the dog would not eat
from the dish, the previous step was repeaifidte current step was
repeated until the dog was comfortably eating from the dish.

o0 Opeating the Manners Mindersing theremote (without volume))
while the dog was looking directly at the machine, the remote control
(which was set on the9delay) was operated so one or two pieces of
food were delivered into the distlhis step was repeated until the dog

was comfortably a&ting rom the dish without promptinfgom the

14



experimenter. If the dog would not eat from the dish when the

machine was operated, the previous step was repeated.

Turning the vol (guetstbeapyhen thewldgwaset t i ng
reliably eating from th dishi the volume ofthéé e p 0 sound when
reinforcementwad el i vered was set on Ol owd an
repeated t@ensure the dog was stdatng from the Maners Minder

dish with the soundand to get the dog to associate the sound with the

delivery of the reinforcementlf the dog stoppeéaing from the dish,

the previous step was repeated.

Delivering the food using the rematentrol when the dog was looking

atthe experimentewwhoc al | ed t he dogds attention
Manners Mindels soon as the dog looked at Hiev/ If the dog

associatethe sound with the delivery of the reinforcement, it would

immediately move to eat from the Manners Minder dish upon hearing

the sound.The current step was repeated until thesurred,; if itdid

not, the previous step was repeatéd first the experimenter may

have had to point out tHeodin the dish to the dog.

Deliveringfood when the dog movezheor two stepsaway from the

Manners Mindeftowards the experimenter).uting with foodand/or

vocal encouragememtas sometimes requirédhe dog was

encouraged away from the Manners Nen. As soon as the dog

moved oneor two steps towards the experimenter, the machine was

activated. The dog would then move back to the machine to cibléect
reinforcement. At first the experimenter may have had to point out the

foodin the dish to the dog. The current step was repeated until the dog

15



reliably moved back to the machine from this distance to collect the
reinforcementrom the dish.If the dog did not do this, the previous

step was repeated.

Deliveringfood when the dog moved threefive steps away from the
Manners Minde(towards the experimenter).uring with foodandor

vocal encouragememtas sometimes requirédhe dog was

encouragd away from the Manners Miar. As soon as the dog

moved three tdive steps towards the experimenter, the machine was
activated. The dog would then move back to the machine to collect the
reinforcement. At first the experimenter may have had to pointhe
foodin the dish to the dog. The current step was repeated until the dog
reliably moved back to the machine from this distance to collect the
reinforcement from the dish. If the dog did not do this, the previous
step was repeated.

Increasing distnceandswappingsidesi the dog was again lured away
from the Manners Minder but further than before, and from different
angles from the Manners MindefAs soon as the dog moved the

required distance towards the experimenter, the machine was activated.
The dog would then move back to the machine to collect the
reinforcement. At first the experimenter may have had to point out the
foodin the dish to the dog. The current step was repeated until the dog
reliably moved back to the machine from this dis&to collect the
reinforcement from the dish. If the dog did not do this, the previous

step was repeated.

16



0 The dog was considerédhined when it meed to eat from the
Manners Minder dish upon hearing the tone, from different positons

the roomandfrom differentdistances

Procedure’ shaping target response
Subsequent sessions were used to shape the target response using either

reinforcement which was delayed bys2r immediate reinforcement. The target
response was the dog touching the top oeaiated wand with its nose. The dogs
were paired for size and then randomly assigned to the immediate or delayed
reinforcement g rfoodwasusd as fleinfercemhentyexaept rw n
Dogs1.3 andl1 .4, whosefood did not fit the Manners Mder, and so the owners
agreed tdhe use ofin egiivalent amount ofood which wasprovided).
Reinforcement either produced an immediate tone and food was delivered into the
food dish attached to the Manners Minderthar bne and food were delayed bys2
after the behaviour occurredThe wand was placed two dog lengths away from the
Manners Minder and this was set up before thpatdered the room (see Figuréop
thesetup plan). Training of the target response staide@ach dog by shaping
closer anctloser appoximations to thisesponse. Thedogs behavi our was
reinforcedwhen it was

0 Looking in the direction ofhe wandand/or

0 Moving in the direction othe wandand/or

0 Moving closer to the wanadnd/or

o Touching the wand anywhere with any body @ad/or

o Touching the wand anywhere with ncs®d/or

o Touching the top of the wand with nose,

17



although this plan was flexible and could be altered, depending on the responding of
the dog. The response was constadjetr ed Ol ea
response ten times in a row kaiut hesitation of more than-E2 Hesitation was
defined as looking or walking around, or engaging in behaviour other than the target
response, for example sitting or lying down, sniffing objects, etc. Three sessions of a
maximum time of half an hour were allowed for the dog to learn the target response.
If the dogs in the immediate group did not learn within the three sessions, training was
terminated. If the dogs in the delayed group did not learn within the thréensess
they were put into immediate reinforcement conditions and given another three
sessions. During shaping sessions, if ig did not respond for 1mijit was allowed
approximately80-s break for play, after which the session awntid. The session
ended after thregaps of no responding, when the food allocation rancowthen the
dog learned the responsall sessions were video recorded for further analySise
Appendices B and @r details on the training of each of the ten dogs.

A specialvideo analysis programme was developed to enable data from each
video to be collected in a systematic way. This programme ran eachamdeio the
top right corner of the screen wasmaall square, operated by clicking the mouse
cursor on it. The videspeed could be sped up or slowed down, allowing the
experimenter to accurayetecord the data. In these studighe data to be collected
was the time at which each reinforcer was delivenddch would also give the time
between each reinforceilhe gjuare was clicked every time the Manners Minder
delivered a reinforcer, effectively recording this and stoitimg an excel spreadsheet.
In the case of the delayed group, it must be taken into account that trdedetime
for the reinforcerswa®sd t er t he do g O6Thisdataisshanwninr esponse.

Figures 5, 6 and 7.

18



Wideo camera

2 dog lengths

q\/lanners Minder

v

Meighted wand

.Experimenter

Figure 2. Setup plan of equpment for Studies 1 and Except for the distance of
two dog lengths between the wand and the Manners Minder, the distaneerbativ
other elements could change depending on the space available.
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Results

Figures 4and5 show the nurber of reinforcers per 3min bin, cumulative
across all sessions, for each dog in both the immediate and the delayed groups
respectiely. The vertical line in the graphs for the delayed group show where the
delayed sessions stopped and the immediate sessions bégae 4(the dogs in the
immediate group) shasa steeper graph line indicating more reinforcers gained
across a shortgreiiod of time than Kure5 (the dogs in the delayed grough this
figure, the grgh isflatter andgenerallymore sessionare presentalthough the latter
sessiongimmediate reinforcement conditiortend to be represented by faster
responding.

Figure 6shows the cumulative time (in secontdgt each reinforcer was
delivered for each dog. The graphs depict |
Jake, Orca and Diesel) shomat these dogs are taking approximately double the
amount of time tabtain roughlythe same amount of reinforcers, demonstrating a
slower learning curve.

Fromthe immediate group, @s1.4, 1.6 and1.10 learned the target response
within the three sessionshile Dogs1.2 and1.3 did not learn the responsérom the
delayed group, 0g 1.8 learned the responsmdDogs1.1,1.5,1.7 and1.9 did not
learn the response. Howevefthese dogs, &g 1.5 did learnit when trained with
immediate reinforcemenDog 1.2 did demonstrate some evidence of leariiispe
circled arand near the wand consistently but did not gedenl@r touch itwith
immediate reinforcemeritsee Appendices B and.CFrom the delayed groupoDs
1.5 andl1.8 alsodemonstrated some evidence of learning a novel response; they
learned to circle neahé wand beforéearning thedrget response (in the case add

1.8) and beforéoeng moved to immediate reinforcement conditions (in the case of

20



Dog 1.5), during whichthe target response was learn&€hgs1.3 and1.9 dd not
demonstrate any reliable consistent responding which could bonsidered
601 ear ni n griferiauThe abaye ihfdrneation was taken from the
experimenterds notes as SeedppéndicesBndCfoe act ual
moredet ai |l of each dogds resul ts.

Issues of appatus, method and criteria for inclusion

Dog 1.8 responded by touchingdahvand base rather than the tdpogs 1.5
and 1.9 did not appear to be very motivateddodf especially in the case 06 1.9
who took three sessions to magazine train. Dogarid2l.6 were very distracted
when the owner left the room at the beginning of the training sessions. Dog 1.10
appeared to be responding to the sound of the food being pushed into the Manners
Minder dish rather than the actual torg&ee Appendices B andf@r the full details

of these observations.
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Discussion

The results of this study show that learntagy occur witha delay to
reinforcement of &, albhough in most casdsarningwas demonstrateahly under
conditions of immediate reinforcement.

Based on the findings concerning the issues of apparatus, method and criteria
for inclusion, the following changes were madeor a start, the weighted wand being
put at its lowest height during shaping,[xsg 1.8started touchings base rather than
the topbut this could still be considered learnin@nly dogs who had meals in the
morning and/or night, and not those who had constant access to food, were included
in the second study, asntinuous food aessmay haveaffected the food motivation
for the dogs if they had already eaten that ddhe owners were asked this before
being chosen to participateJhis appeared to be the case fag3 1.5 and 1.9The
criteria for magazine training weadsoalteredafter Dog 1.9 took three sessions to
magazine trainonly those dogthatcould be magazingainedwithin one session
(trained to reliably use the Manners Minderyaecluded in the second study (see
Appendix C, pages 60 and 65)wners were &&d to be present where possible
during the second studgroughout the training process, as most gdegpecially
Dogs 1.2 and 1.6ppeared to be more anxious (barking, running out of the room, and
not eating from the Manners Nter) without the owner psent (see Appendix C,
pages 58 and 61During Study 1, it was discovered thbg 1.10 wasesponding
more to the sound of the Manners Minder deliveringdloe rather than the actual
tone which preceded (as were some of the other dogs but not aseablyi see
Appendix C, page 66 In light of this, for Sudy 2, the tone was removed completely.

The learningcriteria werechanged so thahé dogs could touch the base of the wand
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or the top, as both could be considered learntage Appendices Bnd C for more
details.

The study by Schlinger and Blakely (1994) on learning in rats demonstrated

o
(2]

that 1 f a signal produced by the ani mal
response and the reinforcement, learning is more likely to occur eamdtés of

acquisition and rates of responding is also significantly faster. &@amed to happen

in the case of bg1.8. Although she was in the delayed grpsipe learned the target
response even with the two sec&ndsdehdypfs]|
the Manners Minder control which essentially acted as a signal that reinforcement was

on the way, even though it was delayed. This could be likened to immediate
reinforcement as the sound occlThea s | mmedi at
regponse of Dog 1.8 could also be compared to clicker training, which may, in fact, be

a way to bridge the gap between response and reinforcement.
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STUDY 2

Method

Subjects

Ten domesticated (pet) dogs, recruited by putting up posters at the loca
(Taupo) dog club and through word of moufbogs who had constant access to food
were not included in the studyAs before the dogs were numbered for the study,
followed by the number of theod in the study. For examplepB1 in the second
study wauld be Dog 2.1, Bg 2 in the second study would be@?2.2 and so on.
Again, the dogs were matched for size and then assigned to the immediate or the

delayed group.

Apparatus
The same Manners Minder was used as the machine in Studyith the

tone renoved and the weighted wand put at its lowest height.

Procedure

The procedure wake same athe procedure used for Study 1, luth the
weighted wand set at its lowest heigirt]y dogs who could be trained to reliably use
the Manners Minder were inded in the studyowners were asked to be present
where possible, the tord the Manners Mindewas removed, and dogs could touch
either the wand bas® top to meet the learning criterid heinitial training included
the same steps as used in Studpée Appendices B andf@r thedetails on the

training of each of the ten dogs.
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As with the previous study, the videos were run through the same data
recording programme to enable the collection of the times at which each reinforcer
was delivered, as wedis the time between each reinforcer. This data is depicted in

Figures 8, 9 and 10.

®Video camera

2 dog lengths
@ eighted wad > q\/lanners Minder

.Experimenter

Figure 2. Setup plan of equipment for Studies 1 andEXcept for the distance of
two dog lengths between the wand and the Manktender, the distance between all
other elements could change depending on the space available.
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Results

Figures 7and8 were produced in the same way as the figures depicting the
results for Study ;lthe graphs depi¢the number of reinforcegger 3min bin,
cumulative across all sessions, for each dog in both the immediate and the delayed
groups Again, the graphs for the dogs in the immediate group shst@eper graph
line indicating more reinforcers gained across a shorteygef time ttan thosdor
the dogsinthe delayedgraupn t he fi gures depicting the
delayed reinforcement conditigribe grapHine is flatteracrossmore sessiongntil
the dogs move into the immediate reinforcement phase, which tendote th same
pattern of more responses.

Figure 9depicts the cumulative time (in seconds) that each reinforcer was
delivered for each dog in Study As with Figure 6or Study 1, the graphs depicting
the results for those dogs who received the delayatbreement (Cara, Narla,

Stanley, Wagg and Clover) again show that some of these dogs are taking
approximately double the amount of time to obtain roughly the same amount of
reinforcers, demonstrating a slower learning curve.

As with the first study, mostogs learned the target response under immediate
reinforcement conditions, while none of the dogs learned it with the two second delay.
Fromthe immediate group,@s2.1, 2.3 and2.5 learned the target response within
the threesessions Dogs2.7 and2.9 did not learn the responsérom the delayed
reinforcement group, none of the fidgegs learned the neense, but of these dogs,
2.6,2.8 and2.10 learned it when trained with immediate reinforcem@®ugs2.2,2.4
and2.9 dd not demonstrate any rable orconsistent responding which could be
considered 01l ear.mogRdg diddensonsiraje some evidencetoe r i a

learningi he began to move in the same direction (towards the wand) consistently but
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nothing further From the delayed grouogs2.6, 2.8 and2.10 learned to move ia
certain direction (towards the experimerdgethe wand)or to perform a sequence of
responseshut these were not always consisteédee Appendices E andiér the
details of each dogbés resul ts.
Issues with gparatus and method
Dogs 2.2, 2.4 and 2.6 did not respond much at first but were also not distracted
during this time. In the case ofdgs 2.4, 2.7 and 2.9, it was difficult for the
experimenter to tell in which direction the dog was actually walkingakithg due to
the experimenterods posi ti loaddiiontothigDog@at i on t o
2.7 did not appear to notice the wand at 8kke Appendices E and F for the full

details of these observations.
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Discussion

The results of this study again demonstrate that dogs can learn with a short
delay to reinforcement, although the target respdor this study was only mastered
by the dogs in the immediate group.

As with the previous studwpparatuselated and methodological issues were
discovered which required alterati@nd so the followinghanges were made for
Study 3 The space beten the Manners Minder and the wand was changed to one
dog length, as the focus was on the learning of a specific response and distance was
not an issueln the case obDogs 2.2 and 2.6, theyere not responding much at,all
often sitting or lying down waring the sessianThe distance between the Manners
Mi nder and the wand was reduced to attempt
wand. (See Appendix F, pages @2d76). The setup plan was changed, as after
viewing the previous videos, it was foutitht some responses that were being
reinforced should not have been, for example the dog walking in a direction other
thandirectly towards the wand, due to the viewing angfi¢ghe experimenterThis
was the ase forDogs 2.4, 2.7 and 2.9The setup for Study 3 was also an attempt to
get the dogs to actually noé the wand; as in the case adig>2.7, he did not notice
thewandat all (see Appendix F, pages 74, 78 and 88eFgyjure 2 for the setip plan
for Study 3. The dogs in the followingtudy were not matched for size as this did
not seem to impact on the outcome of the previous stuBiesly 1, along with the
current stwudy, | ooked at dogsdé | earning in
study was needed to look at the same effects afydelreinforcement but in a more

naturalenvironment
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STUDY 3

Method

Subjects

Six dogs were recruiteid the same way as they were in the previous two
studies These dogs were not matched for sizehis did not appear to have any
bearing on theasults of the previous two studie®nly six dogs were able to be
recruited at this timeThe dogs were numbered imetsame way abey were in the

previous two studies.

Apparatus
The same apparatus which was used in the previous two studies wasrused f

Study 3.

Procedure
The setting for this study was the local dog club in Taupo. However, some of
the dogs were too distracted to eat or use the Manners Minder in this setting, and so
the training was moved to their home environment but still took plat®ors to
ensure anatural a setting as possible (this was not a problem as the study was
looking at the learning of a response and not the particular settintfle tase of
Dogs3.2 and3.5, this was on the lawn and patiosut d e t he oawhf@r 6 s h o me,
Dogs3.3 and3.4 it was a public parkSee Appendices H anddr details on the
training of each of the six dogs.
As with the previous two studies, the videos were run through the same data

recording programme to enable the collection of thediatevhich each reinforcer
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was delivered, as well as the time between each reinforcer. This data is depicted in

Figures 11, 12 and 13.

1 dog length
®\anners Minder » ®wand .Experimenter

.Camera

Figure 3. Setup planof equipment for Study.3Exceptfor the distance of one dog
length between the wand and the Manners Minder, the distance between all other
elements couldhange dependingn the space available.
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Results

Figures 10 and 1were produced in the same way as the figuresctiegithe
results for Studies 1 and 2; the graphs degpethumber of reinforcers per 3min bin,
cumulative across all sessidios each dog in both the immediate and the delayed
groups Again, the graphs for the dogs in the immediate group shsteepegraph
line indicating more reinforcers gained across a shortegef time (and faster
learning) than the graph lines for the delayed group, although this learning speed can
be seen in the second part of the delayed graphs where the phase changes from
immediate to delayed reinforcement.

Figure 12depicts the cumulative time (in seconds) that each reinforcer was
delivered for each dog in Study 3\s with Fgure 9for Study2, the graphs depicting
the results for those dogs who received the delayedrearhent Echo, Sproket and
Timber) depict a slower learning curve. This is evidenced by the amount of time
taken to gain a number of reiméers, which is significantly morfer the dogs
receiving delayed reinforcement.

Four out of the sixlogs learnedhie target response under immediate
reinforcement conditions, while none of the dogsrledrit when the reinforcement
was delayed by-8 Fromthe immediate group, @s3.2 and 3.4earned the target
response withithe threesessions.Dog 3.1did not learn the responsd-rom the
delayed renforcement group, none of the thréegs learned the nesnseunder the
delay condition.However, bgs 3.3 and 3.5 learned the respamken trainedinder
immediate reinforcement conditian®0g3.1 did display minpevidence of learning;
she would walk towards the experimenter to obtain reinforcement, although she did
not appear to notice the wanbog 3.6 showed no evidence of learning besides lying

beside the experimenter. However, this appeared to be a baehhvablbiad been
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learned previously, this corroborated by the owner. See AppendiaegdiHor the

details of each dogbés resul ts.
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Discussion
The results of this study again demonstrate that dogs can learn with a short
delay to reinforcement, although again the target response was only mastered by the
dogs which werein the immediateeinforcemengroup.
This study looked at the same effect of delay as the previous two studies but in
a more natural setting. As some dogs were too distracted to eat or respond at the
chosen setting (the local dog clubgir ni ng conti nued at the

outdoor setting.(See Appendices H and | for more detalil).
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General Dscussion

The three studies conducted and discussed above investigated the effect of a 2
s del ay to r ei niiogr Aceossehese stualies itdvasidosti@at in e a
general, dogso6 | ear ni n gsdelaytogdinfbonwezndntisionsi der
place, or learning does not take place at &tbme of the dogs in these studies
demonstrated learning withthedetayo r ei nf or cement ilni npgléace (
behaviouri see Appendices C and, lthough they did not learn the required target
respnse, except in the case odd1.8 who learned the response during the delayed
sessions.These resws are in linewith theresults of thereviously mentioned studies
conducted in contrtdd settings with other animals, which showed that learning can
occur with delay to reinforcemeriiut learning is faster without a delay.

There may have been a number of confountietprspresent across the three
studi es; t h skl muspgetheiMan@arstMindedhe experimentervas
new to using this machine at the startha experimenbutimproved as thepecame
more familiar with both the macte and the shaping@cedure Setting is also a
major factor;for example some homes would have been more or less distracting, and
in the third study not all the dogs would work for food at the local dog stubome
had to be trained at home (although this was done owdioces natural a setting as
possiblg. Age and breed of the dog may have been a factor as well; for example
younger dogs tend to be more easily distracted and have a shorter attention span (this
appeared to be so in my study), aradbradorsare known fo being more food
motivated than any other breedthough in these studies, the Labradors did not in
fact learn the target response faster as a breed

As the experimenter haffdd the dogs, they may have associated the

experimater with food; in the casof Dog 3.6, she moved towards the experimenter
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in order to be rewarded. This may have looked like she was moving towards the
wand and so in these cases she would have been rewarded, even though she was
moving towards the experimenter rather than thedwva

As with the studieby Andrzejewski, TerryCain and Bersh (2004),
Weatherly, Stout, Rue and Melville (200@nhdSchlingerand Blakely (1994), the
current studies showed that responding is faster with no delay to reinforcament
rateof acquisiton is also faster. Dob8, who learned the target respomsth the
t wo second delay, seemed to respond to the
pressed i mmedi ately following a response,
reinforcement was othe way, similar to the signal or cue discussed in the study by
Schlinger and Blakely (1994), where a respegmsxuced signal occurred
immediately after the response, essentially increasing response and acquisition rates.
This theory 6 course would nekto be tested with more dogdn experiment of this
kind may again involve training two groups of dogs, one using immediate
reinforcement, the other del aepmmseoftheA O6cl i c|
dogs in the delayed growould occur, essially bridging the delay between the
response and the reinforcerathesthantatyethedog i s
behaviour The 6clickd would signal to the dog
available. The point of this would be to findtauearning would still occur for the
dogs withthedelay n pl ace, when the 6clickd is acti
A future study may also involve slowly inci
response and the reinforcer if the dogs demond#&ateing with the signal during the
delay. In yet another study, this signal could be a sound which lasts the duration of

the delay.
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The above theory may also be compared to the con€elptker training,

where the &éclickd s thsoutconelislachievadcthirosighas a r e |
classical conditioning; the o6clickd is pai
edi ble treat in the case of dogs), until t

This is also another psibility in the casef Dog 1.8, who may have been clicker

trained previously.
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Appendix AT Photo gallery for Study 1

T Dogll f Dog1.2 " Dog1l.3

T 6Sassi i f 6Ladyéo T 6Zoeb

1 Jack Russell q Cavalier 1 German
King Charles Shepherd
Spaniel

1 Dogl.4 1 Dog 1.5 1 Dog 1.6

T 6Roxy6®b T 6Beaubd T 6Mi kabd

1 Rotweiler 1 Huntaway x 1 Bijonx
German Shitzu
Shepherd
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1 Dog1l.7 1 Dog1l.8 1 Dog1l1.9

T 6Jakebd T 60rcabd 1T 6Di esel

1 Fox Terrier 9 Border Collie 1 Black
Labrador

1 Dog1.10

T 6Kar ab

1 Black
Labrador
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AppendixB d First set of ntestaken for each doguiStudy 1; details of procedure

Dog 11 was not reinforced for looking in the direction of the wand as she was
actually looking at her owner and she was/mg in that direction anyway.
Narrowing criteriawas difficult as she barkelot whenevethis was attempted
After the last seson was scheduled to end, Sp®radically started touching the
wand, so this session went on for a few extra minutes.

Dog 1.2 was initially scaredf the roise the Manners Minder made, although
this did not prove to ba problemduring the responding stag&he camera agte
makes it look as though skgenot walking towards the wand even when she is. Even
though owners were not supposed to begmeat all, @ g lowridneeded to be
preset at some stages othereishewould be distracted or keep leaving the room.
She also seemed to value attentmore than food at times

For Dog 1.3 aroom change was necessary fesSion 3 due to space issues.
Reinforcing hemwas difficult as she did not respond much gtesgpecially when
criteria were narrowed.

The Manners Minder broke down near thd efthe magazine training for
Dog 1.4 but she learned the association anyway.

Doglbwas trained in the ownerb6s garage as
indoors so this wdd have presented more of a distraaticAccording to the owner,
heis generally not very motivated for food but he did work for it consistehtiing
the study

Dog 1.6 tended to becomdistracted from the task quite easspthe
experimenteplayedwith her a bit during magazine training to get her attention
focused back on the task.

Dog 1.7 was very distracted in general during all stages of the experiment.
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Dogl8was al so trained in the ownerds gar a
existence for Dg1.5. She ran out of the garage thetffesv times she was
reinforced unsure if she was scared of the Manners Min&ée looked at the
experimenter whenthgyr essed the remote control butt ol
audible). The wand was lowered ake kept touching the base rather than the top.

The experimentforBgl9was conducted on thaie owner 0s
not allowed in the houselhe second magazine trainingsweut short due to rain. He
required three magazine training sessioasc cor di ng t o hi s owner he
easily.

It was difficult to reinforce [©g 1.10 for particular responses as she was very
motivated for foogdand so she moved extremely quickly; sometimes it was necessary
to make her sit briefly to calm her dowBhe seemed to be responding to the noise of

the food coming out of the Manners Minder rather tharfilee® s ound
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Appendix Ci Second set of notes taken for each dog in Studydtes taken from

record sheets

Dog 1.1i Sassi- Delayed

Dog 1.1did notlearn the target response by thedinition and criteria for
0 | e a rfonthismsstudy She took onesessbn to magazine train (6.5minsShe spent
a substantial amount oeSsion2 barking and sitting beside the experimerdad
there wasio consistent responding of any kinshe would back away from the
Manners Mindewhen no food came ouDuring Sssion 3she was still hardly
responding and when she did respond it was never consiSteatwalked past the
wand to see her owner a g of times, so this was reinforce8he was briefly
distracted by a visitor arriving (left the room, barkin@ession 5 was tHest
immedite reinforcement session; shias beginning to circle in the wand direction
for reinforcament but barked a lathenever the experimentited to narrow the
criteria for reinforcementDuring Session 6Dog 1.1was circling more consistently
but without getting angloser to the wand, but as iession 5she barkd and
stopped responding when the experimetrted to narrow the criteria @, get her
closer to the wand)She narrowed the criteria herself at one point by walking up to
the wand but this was not continuethe camera battery died Session 6vas
ended, although shveasnot making much progressmyway At the start of 8ssion 7,
sheimmediately walked in small circles towards the wand. Agstie went to her
owner, walking past the warahdso this proximity to the wandas reinforced Her
responding was still not consistent and she was nbhgeany closer to the warid
half her attention seemed to be on other household activitigsr the session was

suppose to end, she s&tto sporadically touch the wd sothe sessiomwas allowed
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to run for an extra few minutebut although she tahed the wand a few timgswas
inconsistent and she spent long periods in between responses doing. nothing

0 Session XMag. training)i 30r, 6.5mins

0 Session 2 24r, 17mins

0 Session 3 14r, 11mins

o0 Session 4 17r, 16.5mins

0 Session 5 32r, 11mins

0 Sessior6i 47r, 22mins

0 Session T 50r, 25mins

Dog 1.2 Lady i Immediate

Dog 1.2did not learn the target responathough she didelarn to circle towards
the wand She took onasessio to magazine train (8.5 minsShe was scared of the
MannerdMinderatfirst, but it did not take long to get her eating fromThe
experimentecould increase the distanskehad b move to get food after
approximately2.5mirs. She was very focused on the experimeatdirst, so she was
givena treat from the Mnneraviinderto get her attention away from thert was
necessaryo break twice due tbog 1.2becoming distracted and leaving the room
She appeared to be walkitgyvards the wand consistently for reinforcemeDtiring
Sessions 3 and, she did not do arlying consistentlyn order to get reinforcement
She circled thevand for reinforcement ding Session 5 (extra sessiontats were
present during all sessions but did not seem to be a distragthenowner came in a
couple of timesandDog 1.2becamelistracted The avnerhad to stay during
Sessions 3 and, asshekept leaving the room to look for heFhere waone extra

session fothis dogby accident.
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0 Session XMag. training)i 45r, 8.5mins
0 Session 2 56r, 18mins, 1 break
0 Session 3 50r, 17nins, 1 break
0 Session 4 24r, 7.5mins, 2 breaks
0 Session 5 95r, 26mins, 2 breaks
(Althoughthecti eri a i s three fino respondingo bt

distracted an#tept leavirg the roomso Rssions 2 and were endearly)

Dog 1371 Zoei Immediate
Dog 1.3did not learn the target response or demonstrate any other consistent
behaviour for reinforcementShe tookonesessn to magazine train (bins) and
learnedthetone/treat association very quickghe wasery foodmotivated) She
was otally focused on the experimentsoonetreatwas deliveredo takeattention
away from them She pent a lot ofime lying down and looking at the experimenter
During Session 3she was consistently lookirag the wand for reinforcement and
then consistetly circling towards the wand for reinforcemefithe experiment was
movedto a larger space foreSsion 4, andhovedbacka step to reinforcingerfor
looking towards the wandMost ofD 0 g  lime3vasspent lying or sitting down,
looking atthe expementerandsniffing the Manneraviinder, so not many reinforcers
weredelivered during most sessions
0 Session XMag. training)i 30r, 5mins
0 Session 2 3r, 2mins
0 Session 3 84r, 22.5mins 2 breaks

0 Session 4 15r, 8mins 2 breaks
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(Session 2 shouldave continued for longer but Dog wa&s hardly

responding)

Dog 1471 Roxyi Immediate
Dog 1.4learned the target response very quickihe was magazine traid
in onesession (7mins) andas very foodmotivated During magazine training, the
Manners Mnderbroke down after approximately 2mins ayy occasionally
delivered food Between 6 andrins into thefirst sessionthe Manners Mindedid
not stop delivering food so the sesswas endeearly, although Dog 1.karned the
tone/treaassociationdespite the delays atide intermittent scheduleéSession 2 was
a second magazine training session to checlstiedtiad in fact learned the
association, which she ha&hewas touching the wand base more than the &e
learned the t@et response onesession buan extra sessiowas conducteds a
consistency check
0 Session Imag. training) 41r, 7mins
0 Session dmag. training) 25r, 2mins
0 Session 3 111r, 31.5mins, 2 breaks

0 Session 4 43r, 8mins

Dog 1571 Beaui Delayed

Dog 1.5did not learn the target response during the delayed reinforcement
phasealthough he learned it quickly when he was moved to immediate
reinforcement He was magazine trained in osession (12mins)He semed to
respond to the sound of thed coming out of théManners Minderather than the

tone At the start of magazine training, it was necessary to point out the fodekand
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kept sitting down, although he was successfully magazine traibadng Session 2
hewas reinforced for looking at the warzlit he taiched the wand during thes2
delay Dog 1.5spent a lotof time sitting or lying down anchoved around quite
slowly. He garted to circle towardghe wand consistently duringeSsion 3 between
the 8" and 9" minutei because of the delay, he was baigigforced for walking in a
full circle rather than walking to the wanéie learned the targeesponse during
Session 5as he wagut onto immediate reinforcement, although he was touching the
baseof the wandirst.

0 Session XMag. training)i 84r, 12nins

0 Session 2 12r, 13mins, 2 breaks

o Session 3 33r, 15.5mins, 2 breaks

0 Session 4 47r, 16.5mins, 2 breaks

0 Session 5 63r, 22mins, 3 breaks

(Ses®n 5 included an extra break the thimhie Dog 1.5 stopped responding

as hehad basically learned tliegponse and thienly needed tde checledi he

seemed to become Oboredd easily)

Dog 1671 Mika i Immediate

Dog 1.6learned the target response very quickiytook twosessions to
magazine train her as she was very scared of grektdMinderat first,even wit
no volume, andvas distracted, although she learned the basic tone/treat association
It was possibleéo turn on the volume after approximat@mins She was distracted
by the sound of odhersourdswdureng thedirstvuvamssions Tha n d
experimentehad to start magazine tréimg from the beginning during Session 2

(feedingby hand) but during the first three minutes of this sessghe went readily
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to the ManneraMinderwhen the tone soundedhe experimentenad to poihout the
food a couple of times duringeSsion 2but only wherDog 1.6was distracted by
something Although she had been fed her breakfsisestill learned the target
response in ongession $ession 3) Sessiort was just a consistency check aoget
criteria met

0 Session XMag. training)i 25r, 6mins

0 Session ZMag. training)i 61r, 10.5mins

o Session 3 37r, 9.5mins

0 Session4 11r, 1.5mins

Dog 17171 Jakei Delayed

Dog 1.7did not learn the response during either the immediate or the delayed
conditions He was magazine trained in osession (5.25mins)He associated the
food with the tone almost immediatélyhe was very foodanotivated He looked at
the experimenter a lot of the time, wheeded to point odhe food a couple of times,
andalthough the Minners Mindestuck twice, this did not seem to efféds
responding He moved quite quickly in generao he made a number of different
responsesuting the 2sdelay, such as walking aw&pm the wand, sniffing around
andsitting down He stopped eating from theaviners Mindeor t he exper i ment
hard near the end ofeéSsion 2thedelay already seemed to be having an effdatg
1.7was still being reinforcetbr looking at the wand duringeSsion 4 buthis had to
move on to immedite reinforcement &ession 5 During Session 5he was being
reinforced for both looking aandwalking towardsthe wand. He touched the wand
base once spontaneously during th8 42d15" minute but by this timehewas

hardlyresponding to the te at all andhekept leaving the roomDuring the &'
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session, the owners were out of the house at work, seeing if he would be less
distractedbut hewas still not responding to the tone, although he responded very
briefly during the & and9™ minute By the last sessigDog 1.7was hardly
responding at all, spending a lot of time sitting behind the camera, although he
responded once to the tone near the end of the session, aftkrtisdre was no
responding for oneinute His attention was mostlon the experimenteandhe
spent a lot of time whining arlghcking out of the roondistracted by any small noise
orsmell He was definitely hungry as he ate from howl as soon aswas putdown
once the session was over

0 Session XMag. training)i 32r, 5.25mins

0 Session 2 7r, 6mins, 1 break

0 Session 3 24r, 15mins, 1 break

0 Session 4 9r, 8mins, 2 breaks

0 Session 5 34r, 14mins, 2 breaks

0 Session 6 28r, 13mins, 2 breaks

0 Session 71 20r, 9mins, 2 breaks

(Session2onlyhadorim 0 r e s p & rather than bvasetlze firsbreak

was when the wand wastroduced’ the point wago see ifDog 1.7was still
responding to the tone after the last session. Session 3 was ended aftaeéinty o

r e s p o nkas tespbndirgavas so minimal arelwasvery distracted)

Dog 1871 Orcai Delayed
Dog 1.8did learn the target response, even with the delay, although she may
have beenrespdni ng t o t he o&6cl i ck 6 peessedrihe renvdiee n

control button (shetgpped and looked at the exjmeenteras soon as she heard the
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0 c | anddid ot move until the food was delivered). If this is the case, then it is
almost as though she were in the immediate reinfioece condition $chaal &
Branch, 1988 She was magazintrained in ongession§mins) andwas very quick
to respond to the Bhners Mindetone, although at first she left the room every time
the tone sonded. She did not do this if the experimenter left their hand, $eettas
was donauntil she became used the sound (after gpoximately3mins) She was
very foodmotivated The first three recorded minutes@bg 1.8 s ma ganng n e
was lostas the tape ran outDuring the first sessiorshedid not look at the wand,
insteadspent a lot of her time pawing anddging tle Manners Mindewith her nose,
although after 6mins she walked towards thenkters Mindefor reinforcement and
started to circle towards the wand, and then consistently right around the wand for
reinforcement After 18mins into the thirdession, she vgadeliberately touchindné
wand base for reinforcement abglthe end of the session she was doing this
consistently Duringthe first 3mins of 8ssion 4, the experiment&opped
reinforcing herfor nosetouching the basandreinforced only for almogbuching
the top of thevand. She started to perform a sequence forfoecement; touching
the base anthen the top of the wandndthis got faster. By approximatellye 13"
minute of ®ssion 4 (after a break), she was tong only the top consistdy and
met the criteria for learning

0 Session XMag. training)i 41r, 6mins

0 Session 2 44r, 17.5mins, 2 breaks

0 Session 3 87r, 30mins

0 Session 4 71r, 17mins, 1 break

(The break during &sion 4 was only to giVeog 1.8a break from constant

respondig).
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Dog 197 Dieseli Delayed

Dog 1.9did not learn the target response during either the delayed or the
immediate conditionslt took threesessions to magazine train him as he watequi
easily distracted by noises and smells, altlitough he seemed fdanotivated, he did
have constant accetsfood during the day. Head to be trainedutside on the
driveway asliere was nowhere suitable indotwrslo this The firstandsecond
magazindraining sessionbad to be ended early as it started to,raid there was
nowhere undercover to keep trainintge was consistently responding to the tone
when standing beside theadiners Minderbut not when he was two steps awtne(
food had to be pointed out to hymDuring Session 3Dog 1.9responded
immediaely to the tone, even from a distand&hen training startede was hardly
responding at all, just sniffing aroutite experimenteandthe Manners Minder
This continued for 8ssions 4, 5 anBl Session 7 was the start of training under the
immediatereinforcement conditigrandhe progressed to walking towards the wand
for reinforcement The experimentewent back to reinforcingim for looking at the
wand at the start oféSsion 8as responding during thadt session was not
consistent. This wafen progressed to moving ooetwo steps inthe directionof
the wand During this session, he froze adidl not move for a considerable amount
of time sothe experimentearinforcedhim for the next step towards the wanide
was not responding much rig the 9" sessiori he seemed to be walking in the
wanddés direction for reinforcement but
0 | e a msing theycdteria of this studyrhe avner wakedin a couple of timeghis
was a distraction during s@nsessionsDog 1.9seemed quite distracted abhdb or e d 6

in general
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0 Session XMag. training)i 16r, 2mins
0 Session ZMag. training)i 45r, 6.5mins
0 Session 3Mag. training)i 33r, 5mins
0 Session 4 6r, 6.5mins, 2 breaks

0 Session 5 4r, 5mins, 2 breaks

0 Session G 4r, 4mins, 2 breaks

0 Session T 17r, 10mins, 2 breaks

0 Session 8 32r, 16mins, 2 breaks

0 Session 9 28r, 13.5mins, 2 breaks

Dog 1107 Kara T Immediate

Dog 1.10learned the target response very quickbhe was magazirteained
in onesessior(11mins) andvas extremely foodnotivated She was very fast so
there were lots of reinforcers delivered, even for just looking at the wanas |
necessaryo make her sit before reinforcirag times as she was very fast gughy
about getting to théood. Like Dog 1.5 it was uncleawhether she was responding to
the actual tone dpo the sound of théod being delivered Approximately 4nins into
the secondessn, the camera battery dieshdsothis sessiorwas endeearly,
although Dog 1.1@vasalready moving towals the wand for reinforcement and she
nosetouched the wand once spontaneougyring Sssion 3she left the room and
would not come back smbreakwas held, although she touchibé base of the wand
for reinforcement a few timesShethen started touning the top most of the time
(threeout offour). Sesion 4 was a consistency check amdnake surshemet the
0l earnedd6 criteria

0 Session XMag. training)i 114r, 11mins
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0 Session 2 17r, 4mins
0 Session 3 106r, 22mins, 1 break

0 Session 41 12r, 1.5mins
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Appendix Di Photo gallery for Study 2

1 Dog221 1 Dog?2.2

T 6Phoeni T 6Car abd

1 Huntaway X 1 German
Shepherd

1 Dog?2.3 1 Dog?2.4 1 Dog 2.5
T 6Jacké T 6Nar |l a T 6Ti psyi
1 Huntawg x 1 Neopolitan 1 Bitsa

Border Collie Mastiff
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1 Dog 2.6 1 Dog 2.7 1 Dog?2.8

T 6Stanl T 6 Max b T 6Wagghd
9 British i Border Collie 1 Fox Terrier
Bulldog
1 Dog?2.9 1 Dog2.10
T 6Sophi T 6Cl ovel
1 Chiuaua x 1 Labradoodle
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